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Short Research Article  1 
Determinants of Agroforestry Practicing at Fogera District, Northwestern Ethiopia 2 

 3 
ABSTRACT  4 
In Fogera district of northwestern Ethiopia, agroforestry land use systems are considered as 
sustainable and productive approaches as they have multiple benefits. Agroforestry systems 
in Fogera were developed by the farmers themselves over time; however, their distribution 
had remained to certain localities. Thus, this research answers why some farmers practice it 
while others not. To address this general question a study was conducted with the objectives 
to assess the major determinant factors affecting farmers’ practicing of agroforestry and to 
identify dominant traditional agroforestry practices. Data collection was based on a 
household survey (N=150), focus group discussion (FGD) and field observations. Household 
and farm characteristics were analyzed using descriptive statistics. T-test and ᵡ2 were used 
to compare practitioners and non practitioners for continuous and discrete variables, 
respectively. The econometric analysis using logit model was also done to identify key 
factors that influence practicing of agroforestry. Fifteen variables were included in the model 
out of which five of them were found to affect practicing significantly. Age (-) and attitude (+) 
at 1% significance level; land tenure security (+), erosion (+) and training in natural resource 
management and/ or agriculture (+) at 5% significance level affected practicing significantly. 
The dominant agroforestry practices identified in the district were farm boundary, farm 
woodlot and homestead tree integration mainly with Eucalyptus camaldulensis. Land 
shortage and free grazing were also found widely to hinder agroforestry practicing. 
Therefore, due emphasis should be given to capitalize on promising factors and also in 
addressing the obstacles before expanding the experience of practitioners and introducing 
new improved agroforestry technologies to other areas in Ethiopia. 
 5 
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  7 
1. INTRODUCTION  8 
 9 
Agroforestry has both biophysical and socio economic roles wherever it is practiced. The biophysical roles 10 
include enhancement of biodiversity, soil conservation and prevention of soil erosion by wind and water, 11 
improvement of soil fertility through fixation of nitrogen and protection as windbreaks/shelterbelts. 12 
Besides, increasing farmers’ income and alleviation of poverty, creation of employment opportunity, 13 
provision of fuel wood, fodder and construction wood, provision of food and medicine are the 14 
socioeconomic roles of agroforestry (Hasan and Alam, 2006). 15 
 16 
In Ethiopia, integrating multipurpose trees with food crops and livestock in intimate association is an 17 
ancient activity (Kindu Mekonnen, 2001). There are several types of traditional agroforestry practices in 18 
different parts of the country. Coffee shade based systems, scattered trees on farm lands, home gardens, 19 
woodlots, farm boundary tree planting, trees on grazing lands, etc for example are some of the known 20 
traditional agroforestry practices (Mesele Negash, 2002; Zebene Asfaw, 2003; Tesfaye Abebe, 2005; 21 
Azene Bekele, 2007). Nevertheless, in order to strengthen and make the existing practice effective, 22 
identification of the determinants is required. 23 
  24 
According to Pattanayak et al. (2003), there may be various determinants that can influence practicing of 25 
agroforestry. Particularly, the major four groups include: i) household characteristics (age, education, 26 
gender and family size), ii) resource endowments (livestock size, off-farm income and farm size), iii) 27 
institutional and policy factors (visits by development agents, technical support, training, land tenure and 28 
market distance) and iv) biophysical factors (slope, level of soil fertility and type of soil erosion). Sood 29 
(2003), in his comprehensive review of studies on agroforestry adoption showed that empirical 30 
investigations into the influence of economic and farming aspects on adoption of traditional agroforestry 31 
systems are non-existent. He added that there is a tendency to emphasize on biophysical aspects and 32 
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tree-based needs in design of agroforestry technologies, without reference to economic and farming 33 
aspects of households. 34 
In Ethiopia's Amhara National Region, south Gonder zone particularly in Fogera district, agroforestry 35 
practices are the major sources for fuel wood, construction and income generation. 36 
      37 
To identify the reasons for successful practicing of agroforestry, it is necessary to investigate why people 38 
carryout agroforestry practices in their farm land or constrained from planting and managing trees on their 39 
land holdings. Hence, determinants of agroforestry practicing and their relative impacts need to be 40 
determined and documented for its further expansion and on the other hand to provide scientific 41 
explanation for not practicing. The objectives of the study were to identify the major factors that affect 42 
farmers’ practicing of agroforestry; to measure the level of factors affecting agroforestry practicing and to 43 
determine the dominant woody components in the traditional agroforestry practices in the study area. 44 
 45 
2. METHODOLOGY  46 

2.1 Description of the Study Area  47 

The study was conducted at Fogera district which is located in south Gondar zone of the Amhara National 48 
Regional State in northwestern Ethiopia. It is situated in the north-east of the Blue Nile basin to the east of 49 
Lake Tana at 11058’N latitude and 37041’E longitude. The total area of Fogera is 117,414 ha out of which 50 
51,472 ha is crop land, 26,999 ha grazing land, 2,190 ha forest land, 251 ha covered with perennials/fruit 51 
crops, 23,354 ha water bodies (Lake Tana), 7075 ha used for settlement and roads, 4375 ha 52 
unproductive land (hills)/wasteland and the rest 1698 ha is swampy area (Astewel Takele, 2010). Total 53 
human population of the district is 251,714 out of which the rural population is estimated to be 220,421. 54 
 55 
According to IPMS (2005), there are three agro-ecological zones in Fogera with mean annual rainfall 56 
ranging from 974 to 1,516mm and mean annual temperature ranges from 19-20oC. The district grows 57 
different types of crops and is suitable for different species of livestock. The ecological zones range from 58 
1700 to 2400 masl. Fogera wetlands are known for their rich biodiversity. They had been sheltering the 59 
rare flamingoes and cranes which are now moving to Blue Nile valley (Institute of Biodiversity 60 
Conservation, 2009). Topographically, the flat area accounts for 76%, mountain and hills 11 % and the 61 
valley bottom are 13 %. According to EMA (1988) and IPMS (2005) the dominant soil type in the Fogera 62 
plain is black clay soil (Pellic Vertisols), while the middle and high altitude areas are Orthic Luvisols. 63 
Specifically, Yemane Asmelash (2010) categorized the soil types of the district into 12% red, 20% brown, 64 
65% black soils (vertisol), and 3% gray soils. 65 
 66 
The most common tree species in Fogera are Acacia abyssinica Hochst. ex. Benth, Adansonia digitata L., 67 
Albizia schimperiana Oliv., Cordia africana Lam., Croton macrostachyus Del., and Celtis africana Burm. 68 
(Alemayehu Wassie, 2002). 69 
 70 
Rice was introduced to the district in 1994, initially cultivated by 30 farmers in two kebele associations 71 
(KAs) on 6 ha of land (Astewel Takele , 2010). Different agroforestry practices existed in the study area 72 
involving different arrangement of components (trees, crops, pastures, and livestock) in space and time. 73 
Trees on farm boundaries, homestead tree planting, retaining scattered trees in the farm lands, woodlots 74 
and trees planted in gully stabilization are the dominant practices. In terms of the availability of tree 75 
species in each practice, homesteads are likely the most important tree growing niches. Eucalyptus 76 
camaldulensis, Euphorbia tirucalli, Euphorbia abyssinica, Sesbania sesban and Arundo donax are the 77 
dominant tree species in the agroforestry systems preferred by farmers for their easy propagation. 78 
Eucalyptus camaldulensis is a common tree in farm boundaries and woodlots. Trees like Acacia seyal, 79 
Cordia africana and Croton macrostachyus are intercropped with crops. 80 

2.2 Sampling strategy and data collection 81 

In communication with Fogera district Agricultural and Rural Development Office, among 29 kebele 82 
associations (KAs), the smallest administrative unit in Ethiopia, 10 were selected purposefully based on 83 
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their experience and availability of traditional agroforestry practices. Here traditional agroforestry practices 84 
are defined as those practices which are designed, managed and utilized by the local farmers without the 85 
interference of external factors for their own demand (fuel wood, construction, income generation etc.) 86 
and satisfaction. These 10 KAs were stratified into two farming systems, the rice and other cereals based 87 
(IPMS, 2005). After this stratification, three KAs practicing agroforestry were selected randomly. As the 88 
number of KAs in other cereal farming is larger than the rice farming system, two KAs were selected from 89 
cereal farming system and one KA from the rice farming system. Thus, the study was conducted in three 90 
agroforestry practicing kebele administrations (KAs) of south Gonder zone of Fogera district. The three 91 
KAs for this study were Kidist Hanna, Quhar Abo and Quhar Mikael where Kidist Hana KA belongs to the 92 
rice farming system and Quhar Abo and Kuhar Mikael KAs to cereal farming system. 93 

2.2.1 Sampling Procedure   94 

2.2.1.1 Sampling frame 95 

The study populations were all the households in each of the selected KAs. The individual farm household 96 
was used as unit of analysis. The household list of each kebele administration in the selected study 97 
district constituted the sampling frame. 98 

2.2.1.2 Sample size determination 99 

The minimum sample size for this research was determined using the power analytic approach in which 100 
the following values for alpha, power, effect size and number of predictors as suggested by Zeleke 101 
Ewnetu (2008). Alpha (α) was set at 0.05; desired statistical power level was set at 0.80, a value 102 
proposed by Cohen and Isaksson (1988) as appropriate for a wide range of behavioral research areas, as 103 
cited in Green (1991). 104 
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where f2 was set at 0.15 following Cohen’s suggested effect size values of  0.02, 0.15, and 0.35, which 106 
represent his operational definitions for the descriptors small, medium, and large, respectively obtained in 107 
behavioral sciences for corresponding R2 values of 0.02, 0.13 and 0.26. Number of predictors (β) was set 108 
at 15. 109 
 110 
Based on these values set for alpha, desired statistical power level, effect size and anticipated number of 111 
predictors, a sample size (n) of 150 households in the district, therefore, it was considered to be adequate 112 
to balance  the  required level of reliability and cost. 113 

2.2.1.3 Sampling strategy 114 

In order to represent the population with sufficient accuracy and to infer the sample results to the 115 
population, the target sample households were selected in a purposeful multistage sampling process. In 116 
the first stage, 10 kebele administrations (KAs) were purposefully selected among a total of 29 KAs 117 
having traditional agroforestry practices. In the second stage, among the 10 ones, three were randomly 118 
selected. From the randomly selected KAs, sample sizes for each KA were determined based on their 119 
household heads proportion. 120 
 121 
This number of KAs in the study site was considered to be sufficient for statistical analysis and convenient 122 
to be surveyed with the available resources of finance, human resource and time. In the third stage, the 123 
households in the selected kebele administrations were stratified into male-headed and female-headed 124 
households. Individual household units were randomly selected from each stratum. A proportionate 125 
sampling technique (Zeleke Ewnetu, 2008) was used in order to determine the number of sample 126 
households relative to sizes of each KA.  127 
 128 



4 
 

Accordingly, nM = NM/N*n    and nF = NF/N*n samples, where n is the total sample size for the study 129 
district and NM/N and NF/N are respective proportions of male-headed and female-headed household 130 
populations in the respective KA. The resulting sampling distribution of the study site by KA and gender of 131 
the household heads is shown in Table 1. The number of female headed households was purposively 132 
increased to have valid statistical output for gender analysis and hence 50 female household heads were 133 
interviewed. 134 

2.2.2 Data Collection 135 

Different methods were used to collect the relevant data. These included household survey, field 136 
observation and focus group discussion.  137 

2.2.2.1 Household Survey 138 

All the necessary data required for the study was gathered through a farm household survey. The 139 
questionnaire was pre-tested on randomly selected household heads before the formal survey was 140 
conducted and modified slightly for clarity. 141 

 2.2.2.2 Focus group Discussion 142 

Two focus groups were organized from the KAs for discussion. The composition of the village focus group 143 
members included male and female household heads. The focus group members in the KAs ranged from 144 
6-8.  The purpose of the focus group discussions was to generate in-depth information on some of the 145 
survey findings and other issues that may not have been adequately captured by the structured 146 
questionnaire survey. 147 

2.2.2.3 Field Observation 148 

Direct field observation was carried out to learn from experience of the field and to get first hand 149 
information about agroforestry practices in the area of concern. Of 93 agroforestry practitioners, visits 150 
were made to 50 ones to observe the types of traditional agroforestry practices with their components, 151 
management aspects and spatial arrangements.  Hence, these data were recorded and analyzed. 152 

2.2.3 Data Analysis 153 

Descriptive analysis through frequency, mean, percentages and standard deviation were used to analyze 154 
the data by using computer software statistical package for social studies (SPSS version 16.0). In addition 155 
to descriptive analysis an econometric analysis using binary logit model which best fits the data for 156 
determinant factors that influence the practicing of agroforestry by individual households was employed. 157 

2.2.3.1 Model specification 158 

There are several methods to analyze data involving binary outcomes. However, logit and probit models 159 
are popular statistical techniques in which the probability of a dichotomous outcome (such as practicing or 160 
non-practicing) is related to a set of explanatory variables that are expected to influence the outcome. 161 
Logistic regression also referred to as logit modeling has no assumptions about the independent 162 
variables: they do not have to be normally distributed, linearly related or of equal variance within each 163 
group (Tabachnick and Fidell, 2007).  164 
Hence, the logistic distribution function econometrically can be specified as:  165 
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1
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Where p (i) is a probability of deciding to adopt new ways of doing things for i
th 

farmer and Zi is a function 167 
of m explanatory variables (Xi) and is expressed as: 168 



5 
 

ei+++++ mm22110 X........XX =Z(i) ββββ …………………………….…….……… (3) 169 

Where 
0 
is the intercept and i is the slopes parameter in the model. The slopes tells how the log-odds in 170 

favor of deciding to develop new ways of doing things changes by unit changes in the predictor variables. 171 
The stimulus index, Zi, refers to as the logs of the odds ratio in favour of deciding to develop new ways of 172 
doing things. The odds is defined as, the ratio of the probability that a farmer develops new practice, P

i, 
to 173 

the probability that he will not, (1-p
i
). 174 
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Taking the natural logarithms of the odds ratio of equation (5) will result in what is called the logit model 178 
as indicated below.  179 
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iU  is the error term with zero mean and constant variance. Finally this model was used to in the study 181 

area. 182 
The logit model was used to identify factors affecting agroforestry practicing and to analyze the 183 
independent variables that were hypothesized to be determinants of agroforestry practicing. Prior to 184 
running the logit model, the presence or absence of multicolinearity was checked using Variance Inflation 185 
Factor (VIF) for association among the continuous explanatory variables. 186 

2.2.3.2 Definition of Hypotheses Variables  187 

 A farmer’s decision about agroforestry practicing can be conceived of having two components: whether 188 
to use agroforestry practices or not. Both of these components are assumed to be influenced by a number 189 
of factors that are related to a farmer’s objectives and constraints. The dependent and independent 190 
variables employed in this analysis are defined and hypothesized below.  191 

2.2.3.3 Dependent variable 192 

Dependent variable is a variable that is said to be affected or explained by another variable/ variables. In 193 
this study, the dependent variable (Z

i
) represented the practicing of agroforestry by the farmers and it was 194 

treated as a dichotomous dependent variable (1 for practioners and 0 otherwise). 195 

2.2.3.4 Independent variables 196 

Independent variables (X
i
) represent factors that influence the use of agroforestry practices either 197 

positively (+) or negatively (-). The independent hypothesized variables were preferences/household 198 
characteristics (age, education, attitude and sex/gender), resource endowments (farm size, livestock 199 
holding of the household, family size and market price of agricultural products), biophysical factors 200 
(distance of plot from the house, distance of market from the house of the household head) and 201 
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institutional factor (land tenure security, farmers’ associational membership, contact with extension 202 
agent and training) as well as presence or absence of erosion.  203 

3. RESULTS AND DISCUSSION 204 

3.1 Traditional Agroforestry practicing 205 

Kebele is the smallest administrative unit in Ethiopia. For this study, 150 male and female household 206 
heads (Table 1) were selected from three representative kebele administrations (KAs).  Majority of the 207 
respondents in the study area accounting to 62% (n=93) practiced traditional agroforestry of various 208 
types. The proportion of respondents practicing traditional agroforestry was highest at Kidist Hana (45 %) 209 
followed by Quhar Mikael (40%) and Quhar Abo (15%). The result of the woody perennials inventory in 210 
KAs (Table 2) shows that average numbers of tree and shrub species per farm are in the order Quhar 211 
Abo (623), Quhar Mikael (1,158) and Kidist Hana (1,273). 212 
 213 
In the study area, agroforestry has been practiced for long mainly by involving Eucalyptus species and 214 
with some indigenous trees and shrubs on farm lands across different niches. Of all niches, farm 215 
boundary and homestead contained the highest number of trees and shrubs. Eucalyptus camaldulensis 216 
dominated the area; and the widest niche for this species was farm boundary and homestead (Table 2).  217 
Farmers’ reason for having more number of this species is attributed to its higher market price, use for 218 
fuel wood, construction and its growth performance in short rotation of 6 to 7 years for poles and posts. 219 
Similar report by Woldeamlak Bewket (2003) underscored that about 70% of the households in Wondo 220 
Genet and significant number of the settlers in Chemoga watershed in Ethiopian highlands planted trees 221 
around homesteads, farm boundaries, along roads, inside gullies and grazing lands. Abebaw Zeleke 222 
(2006) also reported that Eucalyptus species were the dominant components of the farm boundary.  223 
Ashenafi Mekonnen (2011) in his study on economic analysis and adoption determinants of fruit tree 224 
based agroforestry practice in Dilla zuria woreda, southern Ethiopia, revealed that farmers plant fruit trees 225 
in their homesteads but 226 
 227 
 228 

 229 

 230 

 231 

 232 
Table 1. Kebele administrations and number of household heads 233 

selected for the household survey 234 

Name 
of KA 

Total number of households in  KAs Number of  
households  
sampled* in  
KAs 

Male-headed Female-headed 

Number % Number % Total Total 

Kidist 
Hana 

1527 80 364 20 1891 71 

Quhar 
Abo 

590 94 40 6 630 24 

Quhar 
Mikael 

1377 93 107 7 1484 55 

Total 3494 89 511 11 4005 150 

* Sample proportion = 0.037; Kebele Administration - the smallest administrative unit in Ethiopia (KA) 235 
 236 
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not as separate orchards in the farm land. These traditional agroforestry practices may have been 237 
competitive if trees influence for environmental resources is not managed properly for productive use; 238 
however, traditions in the area show that tree integration has been there for long as insurance in times of 239 
crop failure and as strategy of accessing different resources from their own land.  240 

Table 2. Mean number of homestead, boundary and scattered trees in the farmland in the selected 241 
kebele associations (KAs) of Fogera district, north Ethiopia (N=50) 242 

Type of tree 

species 

Quhar Abo (n=11) Quhar Mikael (n=24) Kidist Hana (n=25) 

Home
stead 
trees 

Trees 
on farm 
bounda
ry 

Scatte
red 
trees 
in the 
farm 

Hom
estea
d 
trees 

Trees 
on farm 
bounda
ry 

Scatter
ed 
trees in 
the 
farm 

Hom
estea
d 
trees 

Trees 
on farm 
bounda
ry 

Scatte
red 
trees 
in the 
farm 

Acacia abyssinica 1 - 11 - - 30 1 - - 

Adhatoda 
schimperiana 

- - 10 - 10 10 - - - 

Albizia gummifera 7 - - 2 - - - - - 
Cajanus cajan - - - 19 70 - 10 - - 
Carica papaya 24 - - 20 - - 5 - - 
Catha edulis 1 - - - - - - - - 
Coffee arabica 5 - - 31 - - - - - 
Cordia africana 10 - 8 3 - 60 - - - 
Croton 
macrostachys 

2 - 5 2 - 3 - - - 

Eucalyptus 
camaldulensis 

500 262 - 1000 97 - 1200 1737 - 

Euphorbia tirucalli - 15 - - 30 - - - - 
Ficus sycomorous 2 - - - - - - - - 
Grevillea robusta 10 - - 4 - - 4 - - 
Mangifera indica 7 - - 12 - - 9 - - 
Persea americana - - - - - - 2 - - 
Psidium guajava 15 - - 8 - - 17 - - 
Sesbania sesban 2 50 - - 150 - 4 - - 

Strychnos spinosa 6 - - 10 - - 6 - - 

Others 15 - 5 20 - 7 10 - - 
Total 607 327 39 1158 257 110 1273 1887 - 
  243 

3.2 Econometric results from the binary logistic regression model 244 

This section identified the most important hypothesized independent variables that influence farmers’ 245 
decision to practice agroforestry in the study area. The dependent variable was either practicing or not 246 
practicing of agroforestry. In this case, a farmer who carried out agroforestry practice was considered to 247 
be "a practitioner". Following Gujarat (2004), a VIF exceeding 10 was taken as an indicator of 248 
multicollinearity. Likewise, the degree of association among discrete variables was measured using 249 
contingency coefficient test. The results of contingency coefficient revealed the absence of 250 
multicollinearity problem among the discrete variables.  Hence, all the discrete variables were entered into 251 
the logit analysis. All the hypothesized variables therefore were decided to be included in the model for 252 
analysis.  253 
 254 
From all sample farmers, the correctly predicted practitioners and correctly predicted non practitioners of 255 
the model were 96.8% and 93.0%, respectively. Out of 15 explanatory variables that were hypothesized 256 
to affect farmers’ decision to practice agroforestry or not, only five of them were found statistically 257 
significant (Table 3). These significant predictors include age of the household head (AGE), erosion 258 
(EROSION), land tenure security (LANDSECURITY), participation in natural resource management 259 
training (TRAINING) and attitude of farmers towards agroforestry (ATTITUDE). Sex, educational level of 260 
the household head, family size, farm size/landholding size, livestock size, market price attractiveness, 261 
extension contact and farmers’ organizational membership were found to have positive effect on 262 
agroforestry practicing but not statistically significant.  On the other hand, age, distance of farm plots and 263 
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market from the settlement house were negatively related with agroforestry practicing but the relation was 264 
statistically not significant. 265 
In the model summary (Table 3), over all model evaluation (likelihood ratio), statistical tests of individual 266 
predictors (Wald statistics), goodness-of-fit statistics (R2) are presented.267 
 268 

Table 3. Maximum likelihood estimates of the logit model 269 

 

Variables Estimated coefficient (B) 

Standard 

error 

Wald 

statistics 

Odds ratio 

(Exp(B)) 

SEX 0.935 1.622 0.332 2.547 

AGE -0.141*** 0.060 5.511 0.869 

EDUCLEVEL 0.648 0.523 1.538 1.912 

FAMSIZE 0.264 0.491 0.289 1.302 

FARMSIZE 1.248 1.614 0.598 3.485 

DISTANCFARM -0.669 1.291 0.268 0.512 

LIVESIZE 0.286 0.560 0.260 1.331 

MARKETPRICE 1.625 1.536 1.119 5.079 

EROSION 1.409** 0.834 2.856 4.093 

MARKETDIS -0.033 0.355 0.009 0.968 

LANDSECURITY 2.693*** 1.189 5.129 14.776 

EXTCONTA 0.593 1.339 0.196 1.809 

TRAINING 2.466** 1.243 3.939 11.779 

FAS 0.336 1.168 0.083 1.399 

ATTITUDE 0.148*** 0.083 3.203 1.160 

Constant -7.489 5.063 2.188 0.001 

   270 
 271 

Notes: Exp (β) shows the odds of a farmer being a practitioner for a given change in a predictor. 272 
*** and ** show 1%  and 5% significance levels respectively. 273 
Chi-square = 166.499***; 2 Log likelihood= 32.720; R2 (Nagelkerke R2) = .84 274 
 275 
The goodness of fit statistics, i.e., R2 = 0.84 in the estimated model indicates that of the total variation in 276 
the dependent variable, 84% was explained by independent variables. The purpose of this section is to 277 
discuss the most influential hypothesized independent variables that govern the dependent one that is 278 
agroforestry practicing. The statistically influential variables include land tenure security, training in natural 279 
resource management/agriculture, erosion, attitude of the household head towards agroforestry and age 280 
of the household head. 281 

3.3 Land Tenure Security 282 

The logit model predicted that this variable influences agroforestry practicing positively and significantly at 283 
5% significance level. This indicates that as farmers feel land tenure securities, they have more probability 284 
to devote on agroforestry practicing. Moreover, the coefficients and odds ratio of this explanatory variable 285 
were by far larger than other variables and they were 2.693 and 14.50, respectively. This odds ratio of the 286 
variable indicates that all other factors being the same, farmers who perceived the existing land tenure as 287 
secure were 14.50 times more likely to practice agroforestry. The endpoints of a 95% confidence interval 288 
(CI) of the odds ratio is (0.62, 4.87). This confidence interval suggests that agroforestry practicing among 289 
practitioners could be as little as 0.62 times to as much as 4.87 times more likely as non practitioner 290 
headed households. 291 
   292 
In Ethiopia, including the study site usufruct right is allowed for farmers. According to Buyinza et al. 293 
(2008b), assessing land tenure systems and extension methods for agroforestry adoption in Uganda, 80% 294 
of the responding farmers preferred freehold land tenure systems for agroforestry adoption implying the 295 
positive influence of tenure security. Rosengarden (2007), on his study for land management strategies 296 
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and fuel wood collection in Panamá, documented that the integrated systems of agroforestry in Hato 297 
Horcón are practiced on hillsides under usufruct land tenure. Nkamleu and  Manyong (2005), on their 298 
work for identifying factors affecting the adoption of agroforestry practices by farmers in Cameroon, 299 
revealed that security of land tenure influenced agroforestry adoption positively and significantly. Mendis 300 
and Jumnongruk (2005) reported that education, land holding size, land tenure, income, credit, sources of 301 
information, extension activities, extension agent visits and membership of farmer organizations were 302 
found to be the important factors affecting adoption of recommended crop management practices in 303 
paddy cultivation in Kalutara district, Sri Lanka. Bannister and  Nair (2003), on their survey for 304 
agroforestry adoption in Haiti with particular consideration to the importance of household and farm 305 
characteristics, reported that farmers managed a greater density of trees, especially when the land was in 306 
secured tenure status. The present finding at Fogera is also in line with the work of Lynne et al. (1988) 307 
who found that renters displayed less conservation effort than owners did. As it is common in Ethiopia, the 308 
land belongs to the state in the study area. Farmers believe that no one can take their land from their 309 
hand. Their usufruct right is stated in their land certificate to use the land perpetually. On the other hand, 310 
they expressed that it is a must to grow trees/agroforestry trees/shrubs to reap different functions of 311 
agroforestry till worse/unexpected reforms are to come.  Clear land ownership and community 312 
involvement in managing forest resources are key determinants in securing sustainable land management 313 
(Suyanto et al., 2005). Studies from elsewhere (Shiveley, 1997; Bekelle Shiferaw and Holden, 1998; 314 
Arbuckle et al., 2009) has shown that insecurity of tenure over land influences the adoption process of 315 
agricultural technologies negatively. Otsuka et al. (2001), in investigating land tenure institutions and 316 
development of agroforestry, documented that increase in tenure security led to tree planting. Fitsum 317 
Hagos and Holden (2006) in their part stated that land tenure security positively influences household 318 
plot-level conservation investments in the highlands of northern Ethiopia. Buyinza et al. (2008), in their 319 
evaluation on the impact of land tenure on agroforestry adoption, elucidated that land tenure security and 320 
its type has instrumental and significant impact on agroforestry practicing. Besley (1995) found evidence 321 
in Ghana that more secure land tenure is linked to land improvements. According to Berhanu 322 
Gebremedhin and Swinton (2003), farmers with secure land tenure that is who  expect to hand down their 323 
fields to their children and live in villages with no recent land redistribution are both more likely to build 324 
stone terraces and less likely to build soil bunds. Buyinza et al. (2008), in their assessment on socio-325 
economic determinants of farmers’ adoption of rotational woodlot technology in Uganda, reported that 326 
tenure security predicted wood lot technology adoption positively and significantly. Buyinza et al. (2008), 327 
on their investigation for land tenure systems and extension methods to  assess agroforestry adoption in 328 
Uganda, revealed that full perpetual ownership of land and free decision making could allow farmers to 329 
practice any agroforestry technologies irrespective of their long term nature. 330 

3.4 Training 331 

This variable influences agroforestry practicing positively and significantly implying being one of the 332 
incentives for practicing agroforestry. The coefficient and odds ratio of this variable were 2.45 and 11.48 333 
respectively. Keeping other factors constant, when household heads tendency to get training in natural 334 
resource management/agriculture is increased, they could have 11.48 more likely to practice agroforestry. 335 
 336 
Parwada et al. (2010), in a case study for agro-forestry technologies adoption among smallholders of 337 
Zimbabwe farmers, reported that the likelihood to adopt live fence was influenced significantly by training 338 
together with other factors. These authors further specifically stated that formally trained farmers adopted 339 
agro-forestry technologies more than informally-trained farmers. Ommani et al. (2009) reported that 340 
training of farmers regarding on-farm sustainable water resources management affected its adoption 341 
positively and significantly. Pattanayak et al. (2003), in their document for taking stock of agroforestry 342 
adoption studies, revealed that training, tenure security and assets exert the greatest statistical power for 343 
predicting agroforestry adoption than other factors. Generally, studies elsewhere documented that 344 
experience, social capital, training and membership in farmer cooperatives can play important roles in 345 
adoption behavior when the appropriate economic conditions are present (Adesiena and Chianu 2002; 346 
Neupane et al., 2002; Thangata and Alavalapati, 2003; Casey, 2004). 347 
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3.5 Erosion 348 

This variable influenced agroforestry practicing positively and significantly. The coefficient and the odds 349 
ratio of this variable were 1.42 and 4.13, respectively. The odds ratio indicates keeping other factors 350 
constant, as the perception of farmers on erosion increases, agroforestry practicing probability would be 351 
4.13 more likely. The presence or absence of erosion matters whether or not to use soil and water 352 
conservation measures including agroforestry practices. In the two KAs namely Quhar Abo and Quhar 353 
Mikael, farmers use agroforestry trees for conservation purpose as they are hilly than Kidist Hana. 354 
  355 
Baran-Zgłobicka and Zgłobicki (2011) reported that implementation of land consolidation programmes in 356 
Poland should preserve the existing land use mosaic (traditional agroforestry) in areas threatened by 357 
erosion (9.0–15.4% of the area). Adesina and Chianu (2002) in their work on determinants of farmers’ 358 
adoption and adaptation of alley farming technology in Nigeria reported the same result. Tenge et al. 359 
(2004), in their investigation for social and economic factors affecting the adoption of soil and water 360 
conservation in Tanzania, revealed that the adoption of soil and water conservation technologies is likely 361 
to increase with a higher level of education, a good perception of erosion problems and a better security 362 
in land tenure. 363 

3.6 Attitude 364 

This variable influenced agroforestry practicing positively and significantly. The coefficient and odds ratio 365 
of this variable was 0.15 and 1.17 present, respectively.  Its odds ratio indicates that as farmers’ attitude 366 
total score towards agroforestry increases, the likelihood of agroforestry practicing would be 1.17 more 367 
likely keeping other factors constant. 368 
 369 
Singha et al. (2012), in their assessment on influencing factors of technology adoption of different land 370 
based enterprises of farmers under diversified farming system in India, stated that attitude of farmers 371 
towards farm diversification was positively and significantly predicting adoption. Anteneh Gebremariam 372 
(2010), on his study on farmers’ awareness about land degradation and their attitude towards land 373 
management practices at Aleta Wondo of Sidama zone, documented that farmers’ positive attitude 374 
towards land management practices including agroforestry was instrumental to apply different land 375 
management measures. Waylen et al., (2010), on their investigation on the effect of local cultural context 376 
on the success of community-based conservation interventions stated that projects delivering 377 
conservation education were positively linked with successful attitudinal outcomes. The study also 378 
corroborates with the works of McGinty et al. (2008) and Sood and Mitchell (2004) who reported the 379 
influence of socio-psychological factors on agroforestry planning in which attitude of farmers was of the 380 
instrumental ones. Sagwal (1993) also found that a favourable attitude towards agroforestry increased the 381 
adoption rate of agroforestry program in Kangra (Himachal Pradesh) and Srinagar (Jammu and Kashmir), 382 
India. Paulos Asrat et al. (2004), on their study about determinants of farmers’ willingness to pay for soil 383 
conservation practices in the southeastern highlands of Ethiopia, reported a result which is in line with the 384 
present finding. Sadat et al. (2010), in their investigation for farmers’ attitude on sustainable agriculture, 385 
reported that there were positive and significant relationships between farmers’ attitudes and sustainable 386 
agriculture. Ommani et al. (2009) also reported that attitude of farmers towards on-farm sustainable water 387 
resources management affected its adoption positively and significantly. Yemane Asmelash (2010), on his 388 
assessment for farmers' evaluation and determinants of adoption of upland rice varieties in Fogera 389 
district, reported that those farmers who had higher attitude score towards improved upland rice varieties 390 
have  adopted than those farmers who had lower attitude score towards the technology. In line with the 391 
present finding, his result showed that attitude was predicting positively and significantly probability of 392 
adoption of improved upland rice varieties. In the same vein, Yitayal Anley (2004) reported positive 393 
influence of farmers’ attitude after conducting a study on determinants of use of soil conservation 394 
measures by smallholder farmers in Jima zone of Ethiopia. 395 
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3.7 Age of the Household Head  396 

The logit model result showed that age of the farm household heads negatively and significantly 397 
influenced agroforestry practicing at 1% significance level. The estimated coefficient and the odds ratio of 398 
the variable were -0.14 and 0.87 respectively. This means as the age of farmers increase by one year, 399 
agroforestry practicing tendency decreases by a factor of 0.87. This may be because younger farmers are 400 
often better disposed to devote in long term investments like agroforestry and have lower risk aversion 401 
and longer planning horizons to justify investments in tree-based technologies (Bagi, 1983; Gould et al., 402 
1989). The current study with respect to age is consistent with the study results of many researchers. 403 
Buyinza and Naagula (2009), on their study for predictors of agroforestry technology adoption and land 404 
conservation strategies in Uganda, stated that a younger farmer had a 50% higher probability of adopting 405 
agroforestry technology than an older farmer. The present study is also in line with the work of McGinty et 406 
al. (2008) who reported about agroforestry adoption and maintenance at Southern Bahia, Brazil. Adesina 407 
et al., (2000) also reported negativity of age in adopting alley cropping which was conducted in southwest 408 
of Cameroon. The study also supports the findings on live hedge in Burkina Faso (Ayuk, 1997) that 409 
younger farmers are more likely to adopt agroforestry. Sirrine et al. (2010) reported that the youngest and 410 
middle-age group of farmers adopted Sesbania sesban in southern Malawi. Moreover, Thangata and 411 
Alavalapati (2003), in their assessment on agroforestry adoption in southern Malawi: the case of mixed 412 
intercropping of Gliricidia sepium and maize, reported that young farmers are to use this technology than 413 
older ones. Paulos Asrat et al. (2004), in their identification for determinants of soil conservation practices 414 
in the southeastern highlands of Ethiopia, documented that age is negatively and significantly influencing 415 
conservation measures.  Lopes (2010), in his assessment on adoption of improved maize and common 416 
bean varieties in Mozambique, reported that due to their long horizon, young farmers take risks. Menale 417 
Kassie et al. (2009), in their investigation on factors influencing farmers’ decisions to adopt agriculture 418 
practices with a particular focus on the adoption of conservation tillage, compost and chemical fertilizer, 419 
found a negative and significant impact of age on the likelihood of adopting conservation tillage, as well as 420 
compost but not on chemical fertilizer. Yitayal Anley et al. (2007), in their investigation on adoption 421 
decision and use intensity of soil and water conservation measures by smallholder subsistence farmers in 422 
Dedo district of western Ethiopia, stated that age of respondents predicted adoption decision negatively. 423 
These authors further explained that older farmers have conservative outlook for new technologies and 424 
strategy related to natural resource conservation should target younger farmers.  425 

4. CONCLUSION  426 

Farm boundary planting, farm woodlot and home garden tree integration were dominantly practiced by 427 
farmers. The major reason for practicing agroforestry dominantly with integration of Eucalyptus 428 
camaldulensis was income generation through the sale of pole, post, and fuel wood to domestic and 429 
international market at the neighboring countries such as Sudan.  430 

There was significant difference between agroforestry practitioner and non practitioner households in a 431 
number of demographic, resource endowment and economic variables. Agroforestry practitioners had 432 
higher human capital and higher resource endowments than non practitioner households. The present 433 
study identified variables that were strong determinants of the farmers’ agroforestry practicing activities. 434 
Of 15 variables hypothesized to affect agroforestry practicing, only five: land tenure security, training, 435 
household heads attitude, soil erosion and age of household heads predicted it significantly with different 436 
signs.  437 

Traditionally men have been responsible for agroforestry practicing and product harvest. Women played a 438 
minor role in tree husbandry which was confirmed by focus groups. Female headed households were 439 
found to be less frequent agroforestry practitioners than male-headed households due to land shortage. 440 
Focus group discussants, both male and female groups asserted that agroforestry practicing is less risky 441 
than other agricultural practices in terms of production and marketing. According to the discussants, from 442 
recent times possession of trees either in wood lots or farm boundaries is becoming one of the criteria for 443 
marriage. Land shortage and free grazing were found widely to hinder agroforestry practicing. Therefore, 444 
due emphasis should be given in addressing the obstacles before expanding the experience of 445 
practitioners and introducing new improved agroforestry technologies to other areas in Ethiopia.   446 



12 
 

REFERENCES 447 

1. Hasan, M.K. and  K.M . Alam. 2006. Land degradation situation in Bangladesh and role of 448 
agroforestry on farm research division, Bangladesh Agricultural Research Institute, Gazipur, 449 
Bangladesh School of Agriculture and Rural Development, Bangladesh Open University, Gazipur, 450 
Bangladesh. 451 

2. Kindu Mekonnen. 2001. Practices, constraints and agroforestry interventions in Yeku watershed, 452 
northeastern Ethiopia. Ethiopian Journal of Natural Resources 3 (1):161-178. Lakew Desta, 453 
Menale Kassie, S. Benin and J. Pender 2000. Land degradation and strategies   for sustainable 454 
development in the Ethiopian highlands: Amhara Region. Socio economics and Policy Research 455 
Working Paper 32. ILRI (International Livestock Research Institute), Nairobi, Kenya. 122p. 456 

3. Mesele Negash. 2002. Socio economic aspects of farmer’s eucalyptus planting practice in the enset-457 
coffee based agroforestry system of sidama, Ethiopia: The case of awassa and shebedino district. 458 
M.Sc Thesis. ISSN 1402-201X. 82p  459 

4. Zebene Asfaw. 2003. Tree species diversity, topsoil condition and arbuscular mycorrhizal association 460 
in the Sidama traditional agroforestry land use, Southern Ethiopia. PhD Thesis. Department of 461 
Forest Management and products, SLU. Acta Universitatis Agriculturae Sueciae, Silvestria. 263p.  462 

5. Tesfaye Abebe. 2005. Diversity in home garden agroforestry systems of southern Ethiopia. Ph.D 463 
Thesis. Wagenineg University and Research center. The Netherlands.143p. 464 

6. Azene  Bekele. 2007. Profitable agroforestry innovation for eastern Africa: experience from 10 465 
agroclimatic zones of Ethiopia, India, Kenya, Tanzania and Uganda. World agroforestry center. 466 
353 p. 467 

7. Pattanayak, S. K., D. E., Mercer, E. O., J., Sills, C., Yang and K. Cassingham. 2003. Taking stock of 468 
agroforestry adoption studies. Agroforestry Systems 57: 173–186. 469 

8. Sood, K.K. and C.P. Mitchell. 2004. Do socio-psychological afctors matter in agroforestry planning? 470 
Lessons from smallholder traditional agroforestry systems. Small-scale Forest Economics, 471 
Management and Policy 3(2): 239-255. 472 

9. Astewel Takele. 2010. Analysis of rice profitability and marketing chain: the case of fogera woreda, 473 
south gonder zone, Amhara National Regional State, Ethiopia. M.Sc Thesis. Haramaya 474 
University.150P. 475 

10. IPMS (Improving Productivity and Market Success of Ethiopian Farmers). 2005. Fogera pilot learning 476 
woreda diagnosis and programme design report.78p. 477 

11. Institute of Biodiversity Conservation. 2009. Convention on biological diversity Ethiopia’s 4th Country 478 
Report.  Addis Ababa, Ethiopia.161p. 479 

12. EMA (Ethiopian Mapping Authority). 1988. National Atlas of Ethiopia. EMA, Addis Ababa, Ethiopia. 480 
76 pp. 481 

13. Yemane Asmelash. 2010. Farmers' evaluation and determinants of adoption of  upland rice 482 
varieties in fogera district, south gonder, Ethiopi a.  M.Sc  Theis. Haramaya University, 483 
Ethiopia.104p. 484 

14. Alemayehu Wassie. 2007. Ethiopian Church forests: opportunities and challenges for restoration. 485 
Ph.D  Thesis. Wageningen Univeristy, The Netherlands. 212p. 486 

15. Zeleke Ewnetu. 2008. Smallholder farmers’ decision making in farm tree growing in the highlands of 487 
Ethiopia. Ph.D. Thesis. Oregon State University.158p. 488 

16. Green, S. B. 1991. How many subjects does it take to do a regression analysis? Multivariate 489 
Behavioral Research 26 (3): 499-510. 490 

17. Tabachnick, B. G. and L.S. Fidell. 2007. Using multivariate statistics (5th ed.). Boston: Pearson 491 
Education, Inc. 492 

18. Woldeamlak Bewket. 2003. Household level tree planting and its implications for environmental 493 
management in the northwestern highlands of Ethiopia: a case study in the chemoga watershed, 494 
Blue Nile basin. Land degradation and development 14: 377–388. 495 



13 
 

19. Abebaw Zeleke. 2006. Farmers’ indigenous knowledge in managing agroforestry practices in lay-496 
gayint district, south gonder zone, Ethiopia. M.Sc. Thesis. Hawassa University, Wondo Genet 497 
College of Forestry and Natural Resources. 99p 498 

20. Ashenafi Mekonnen. 2011.  Economic analysis and adoption determinants of fruit tree based 499 
agroforestry practices in dilla zuria woreda, gedeo zone, southern Ethiopia. M.Sc Thesis. 500 
Hawassa University, Wondo Genet College of Forestry and Natural Resources.114p.  501 

21. Gujarat, D. N.  2004. Basic econometrics (4th ed.). The McGraw−Hill Companies. 1002p. 502 
22. Buyinza, M., R., Nalule and P. Byakagaba. 2008b. Land tenure systems and extension methods: 503 

assessment of agroforestry adoption in kalungu sub-county, masaka district, Uganda. Journal of 504 
Environmental Extension 7: 63-66. 505 

23. Rosengarden, C.L. 2007. Land management strategies and fuelwood collection in the indigenous 506 
ngäbe village of hato horcón, la comarca ngäbe-buglé, Panamá. M.Sc Thesis. Michigan 507 
Technological University.127p. 508 

24. Nkamleu, G. B. and V. M. Manyong. 2005. Factors affecting the adoption of agroforestry practices by 509 
farmers in Cameroon. Small-Scale Forestry 4 (2): 135-148. 510 

25. Mendis, I.U. and U. Jumnongruk. 2005. Factors affecting adoption of recommended crop 511 
management practices in paddy cultivation in kalutara district, Srilanka. Journal of Social Science 512 
26: 91 – 102 513 

26. Bannister, M. E. and P. K. R. Nair. 2003. Agroforestry adoption in Haiti: the importance of household 514 
and farm characteristics. Agroforestry Systems 57: 149–157. 515 

27. Lynne, G.D., J.S., Shonkwiler and L.R. Rola. 1988.  Attitudes and farmers conservation behavior. 516 
American Journal of Agricultural Economics 70: 12–19. 517 

28. Suyanto, S., R.P., Permana, N., Khususiyah and L.Joshi. 2005. Land tenure, agroforestry adoption 518 
and reduction of fire hazard in a forest zone: A case study from Lampung, Sumatra, Indonesia. 519 
Agroforestry System 65:1–11. 520 

29. Shively, G.E. 1997. Consumption risk, farm characteristics and soil conservation adoption among 521 
low-income farmers in the Philippines. Agricultural Economics 17:165-177. 522 

30. Bekele Shiferaw and S. T. Holden. 1998. Resource degradation and adoption of land conservation 523 
technologies by smallholders in the Ethiopian highlands: A case study in dugda bora district, east 524 
shoa, Ethiopia. M.Sc. Thesis. Haramaya University.126p. 525 

31. Arbuckle , J.G., C., Valdivia, A., Raedeke, J., Green and J. S. Rikoon.  2009.  Non-operator 526 
landowner interest in agroforestry practices in two Missouri watersheds. Agroforestry Systems 527 
75:73–82. 528 

32. Otsuka, K.S., S.L., Suyantob, T., Sonobe and T. P. Tomich. 2001. Evolution of land tenure 529 
institutions and development of agroforestry: evidence from customary land areas of Sumatra. 530 
Agricultural Economics 25: 85-101. 531 

33. Fitsum Hagos and S. Holden. 2006. Tenure security, resource poverty, public programs and 532 
household plot-level conservation investments in the highlands of northern Ethiopia. Agricultural 533 
Economics 34:183–196. 534 

34. Buyinza, M., A.Y., Banana, G., Nabanoga and A. Ntakimye. 2008a. Socio-economic determinants of 535 
farmers’ adoption of rotational woodlot technology in kigorobya sub-county, hoima district, 536 
Uganda. Sub Saharan Africa Journal of Agriculture Extension 37:1-16. 537 

35. Besely, T. 1995. Property rights and investment incentives: Theory and evidence from Ghana. 538 
Journal of Political Economy 103(5): 903-937. 539 

36. Berhanu Gebremedhin and S.M. Swinton. 2003. Investment in soil conservation in northern Ethiopia: 540 
the role of land tenure security and public programs. Agricultural Economics 29: 69-84. 541 



14 
 

37. Parwada, C., C. T., Gadzirayi, W.T., Muriritirwa and D. Mwenye. 2010. Adoption of agro-forestry 542 
technologies among smallholder farmers: a case of Zimbabwe. Journal of Development and 543 
Agricultural Economics 2(10) 351-358. 544 

38. Ommani, A. R., M., Chizari, C., Salmanzadeh and J.F.A. Hosaini. 2009. Predicting adoption    545 
behavior of farmers regarding on-farm sustainable water resources management (SWRM): 546 
comparison of models. Journal of Sustainable Agriculture 33(5):595-616. 547 

39. Adesina, A. A. and J. Chianu. 2002. Determinants of farmers’ adoption and adaptation of alley 548 
farming technology in Nigeria. Agroforestry Systems 55: 99–112. 549 

40. Neupane, R. P., R. S., Khem and G. B. Thapa. 2002. Adoption of agroforestry in the hills of Nepal: a 550 
logistic regression analysis. Agricultural Systems 72: 177–196. 551 

41. Thangata, P.H. and J.R.R. Alavalapati.  2003. Agroforestry adoption in southern Malawi: the case of 552 
mixed intercropping of Gliricidia sepium and maize. Agricultural Systems 78:57–71. 553 

42. Casey, J. 2004. Agroforestry adoption in Mexico: using keynes to better understand farmer decision 554 
making. Journal of Post Keynes 26(3):505–521. 555 

43. Baran-Zgłobicka, B. and W. Zgłobicki. 2011. Mosaic landscapes of southeastern Poland: should we 556 
preserve them? Agroforestry Systems doi10.1007/s10457-011-9436-x. 557 

44. Adesina, A.A., D. Mbila, G. B., Nkamleu and D. Endamana. 2000. Econometric analysis of the 558 
determinants of adoption of alley farming by farmers in the forest zone of southwest Cameroon. 559 
Agriculture, Ecosystems and Environment 80: 255–265. 560 

45. Tenge, A. J., J. De Graaff and J.P. Hella.  2004.  Social and economic factors affecting the adoption 561 
of soil and water conservation in west usambara highlands, 46. Tanzania. Land Degradation and 562 
Development. 15: 99–114. 563 

46. Singha, A.K., M.J., Baruah, R., Bordoloi, P., Dutta and U.S. Saikia. 2012.  Analysis on influencing 564 
factors of technology adoption of different land based enterprises of farmers under diversified 565 
farming system. Journal of Agricultural Science 4( 2):139-146. 566 

47. Anteneh Gebremariam. 2010. Farmers’ awareness about land degradation and their attitude towards 567 
land management practices: a case of sidama zone, aleta wondo woreda, southern Ethiopia. MA 568 
Thesis. Addis Ababa University. 81p. 569 

48. Waylen, K. A., A., Fischer, P.J. K., Mcgowan, S.J. Thirgood and E. J. Milner-gulland. 2010.  Effect of 570 
local cultural context on the success of community-based conservation interventions. 571 
Conservation Biology 24(4):1119–1129.  572 

49. McGinty, M.M., M.E. Swisher and J. Alavalapati. 2008. Agroforestry adoption and maintenance:     573 
self-efficacy, attitudes and socio-economic factors. Agroforestry Systems 73:99–108. 574 

50. Sagwal, S.S. 1993. ‘Attitudinal change in the adoption of agroforestry’. Advances in Horticulture and 575 
Forestry 3: 173-178. 576 

51. Paulos Asrat,  Belay Kassa and Desta Hamito. 2004. Determinants of farmers’ willingness to pay for 577 
soil conservation practices in the southeastern highlands of Ethiopia. Land Degradation 578 
Development 15: 423–438. 579 

52. Sadati, S.A., H.S., Fami, A., Asadi and S. A. Sadati. 2010. Farmer’s attitude on sustainable 580 
agriculture and its determinants: a case study in Behbahan County of Iran. Research Journal of 581 
Applied Sciences, Engineering and Technology 2(5): 422-427. 582 

53. Bagi, F.S.  1983. A Logit model of farmers’ adoption decisions about credit. Journal of Agricultural 583 
Economics 15:13–19. 584 

54. Gould, B.W., W.E., Saupe  and  R.M. Klemme. 1989. Conservation tillage: the role of farm and 585 
operator characteristics and the perception of erosion. Land Economics 65:167–182. 586 

55. Buyinza, M. and A. Naagula. 2009.  Predictors of agroforestry technology adoption and land 587 
conservation strategies in the highlands of south western, Uganda. Journal of Earth Sciences 588 
3(2):46-55. 589 



15 
 

56. Ayuk, E.T. 1997. Adoption of agroforestry technology, the case of live hedges in central plateau of 590 
Burkina Faso. Agricultural System 54: 189-206. 591 

57. Sirrine, D., C., Shennan and J. Robert. 2010.  Comparing agroforestry systems’ ex ante adoption 592 
potential and ex post adoption: on-farm participatory research from southern Malawi. Agroforestry 593 
Systems 79:253–266. 594 

58. Lopes, H. 2010.  Adoption of improved maize and common bean varieties in Mozambique. M.Sc 595 
Thesis. Michigan State University.104p. 596 

59. Yitayal Anley, Ayalneh Bogale and A. Haile-Gabriel. 2007. Adoption decision and use intensity of soil 597 
and water conservation measures by smallholder subsistence farmers in dedo district, western 598 
Ethiopia. Land Degradation and. Development 18: 289–302. 599 


